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(54) Electric evaporator for insecticides or perfumes in liquid formulation, with adjustable 
evaporation intensity 



(57) An electric evaporator for insecticides or per- 
fumes in liquid formulation, contained in a bottle (F) 
which can be steadily inserted into a container (1 ), com- 
prises a wick (W), an element (6,7) for housing and cen- 
tring said wick and a respective electric heating device 
(R). The wick housing and centring element (6,7) is 
joined to the walls of the container (1) through elastic 
bridge-pieces (8) which have the shape of a loop ex- 



tending respectively in horizontal and vertical planes. A 
cam device (9,10,11), which can be actuated manually 
outside of the container, allows displacement of the wick 
housing and centring element (6,7) in a direction per- 
pendicular to the axis of the wick (W), towards or away 
from said heating device (R). 

The evaporator also comprises a system for snap- 
fastening and locking the bottle (F), which is particularly 
safe with regard to tampering by children. 
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Description 

[0001] The present invention relates to an electric 
evaporator for insecticides or perfumes, the intensity of 
which can be adjusted, and in particular to a evaporator 
for liquid formulations in which the flow of active sub- 
stance emitted may be continuously regulated between 
a minimum and a maximum level. 
[0002] In the field of electric home evaporators used 
with liquid formulations, evaporators are already known 
wherein the intensity of evaporation of the active sub- 
stance may be adjusted by modifying the relative posi- 
tion of the heating device - which is normally an electric 
resistance or a PTC - with respect to that of the wick 
dipping in the bottle containing the liquid solution of ac- 
tive substance. 

[0003] These known devices may be divided into dif- 
ferent categories which will be briefly examined below, 
with reference also to the main drawbacks associated 
therewith. 

[0004] In a first category of evaporators, the heating 
device can be moved towards or away from the wick in 
the bottle containing the active liquid solution, by means 
of a mechanical device, for example of the screw/nut 
thread type, so that the heat flow striking the wick itself 
may be increased or decreased. A device of this type is 
for example disclosed in E-U-8800978. The drawbacks 
of this type of device are associated with the high man- 
ufacturing cost - owing to the large number of compo- 
nent parts and the consequent expensive nature of the 
assembly operations which must be performed, at least 
partially, by hand - and also the safety and duration of 
the electrical connections between the plug and the 
heating device, which connections are subject to con- 
tinuous movement during the evaporator adjustment 
operations. Moreover, the adjustment of the evaporation 
intensity is fairly approximate, both as regards the con- 
stancy of minimum and maximum levels and above all 
as regards the repeatability and the linear variation of 
the intermediate levels. In fact, the movements of the 
heating device often result in an irregular alteration in 
the distribution of the heat flow, due to the presence of 
the various parts of the evaporator which create obsta- 
cles to said flow. 

[0005] In a second category of evaporators, the heat- 
ing device is fixed and the bottle is displaced along its 
axis, by a mechanical device, for example of the screw/ 
nut thread type or simply a friction device, so as to in- 
crease or reduce the overlapping zone between wick 
and heating device. A device of this type is for example 
disclosed in EP-A-0942648 and in it the problems of 
safety and duration of the electrical connections are 
overcome. In the case of devices which use a screw/nut 
thread mechanism there remains the drawback - al- 
ready seen for the devices in the first category - of the 
high manufacturing cost, while in the case of devices of 
the friction type, which have a simpler and more inex- 
pensive design, the main drawback consists in the lack 



of manoeuvrability and the instability of the desired ad- 
justment position. 

[0006] In a third and last category of evaporators, the 
heating device is fixed to the plug and rotates with it, as 
5 disclosed in EP-A-0943344. The body of the plug com- 
prises a screw/nut thread or cam system, so that it al- 
lows the axial or lateral displacement of the body itself 
and consequently of the heating device with respect to 
the wick, in the various possible positions assumed by 
10 the plug. In these devices also the problem of the elec- 
trical connections is satisfactorily dealt with, in that the 
connections are obviously not subject to any movement 
during rotation of the plug. It remains however the prob- 
lem of a manufacturing cost which is still too high - al- 
15 though it is lower then that of the devices in the preced- 
ing categories - due to the fact that a specially designed 
plug, and not a standard rotatable plug, is used. More- 
over, the evaporation adjustment system allows only 
two-position adjustment, i.e. either a minimum flow or a 
20 maximum flow, and therefore it is not possible to adjust 
with continuity and precision the evaporation flow be- 
tween a minimum level and a maximum level. 
[0007] The object of the present invention is therefore 
to provide an electric evaporator for insecticides or per- 
25 fumes, of the type for use with liquid formulations, in 
which it is possible to obtain an optimum and continuous 
adjustment in the flow of evaporated active substance 
between a minimum level and a maximum level, without 
the need for use of complex mechanisms of the screw/ 
30 nut thread type and also avoiding any displacement of 
the electrical connections of the heating device during 
the evaporation-flow adjustment operations. 
[0008] Another object of the present invention is to 
provide a evaporator for insecticides or perfumes, in 
35 which the bottle containing the liquid active substance 
may be fixed inside the heating unit in an easy, quick 
and safe manner; in particular said bottle must offer a 
high level of safety with regard to accidental removal of 
the bottle by young children. 
40 [0009] These objects are achieved, according to the 
present invention, by means of an electric evaporator 
for insecticides or perfumes in liquid formulation, con- 
tained in a bottle provided with a wick, of the type in 
which said bottle can be steadily inserted into a contain- 
45 er, the inside of said container being further provided 
with an element for housing and centring said wick and 
with a respective electric heating device, characterized 
in that said wick housing and centring element is fixed 
to the walls of the container through elastic means which 
50 allow displacements of said element in a direction per- 
pendicular to the axis of the wick towards or away from 
said heating device and in that a cam device which can 
be actuated manually outside of said container is further 
provided for effecting said displacements of the wick 
55 housing and centring element. 

[0010] Further characteristic features and advantag- 
es of the present invention will emerge, however, more 
clearly from the following detailed description of a pre- 
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ferred embodiment thereof, provided with reference to 
the accompanying drawings, in which: 

Fig. 1 is a side elevation view of the evaporator ac- 
cording to the present invention, provided with the 
bottle containing the liquid formulation; 
Fig. 2 is a rear view of the evaporator according to 
Fig. 1 , with part of the bottom shell of the evaporator 
and the actuating pushbutton removed, so as to 
show the arrangement of the bottle and the relative 
locking system; 

Fig. 3 is a side elevation view of the only bottle used 
in the evaporator according to Fig. 1 ; 
Fig. 4 is a cross-sectional view, along the line Ill-Ill 
of Fig. 2; 

Fig. 5 is a top plan view of the evaporator according 
to Fig. 1, with the top shell removed, so that evap- 
oration adjustment system is visible; 
Fig. 6 is a bottom plan view of the evaporator ac- 
cording to Fig. 1, showing the evaporation adjust- 
ment system. 

[0011] As it can clearly be seen in the various views 
which are shown in the drawings, the evaporator ac- 
cording to the present invention consists of an external 
container 1 formed in a conventional manner by a top 
shell 1 s and a bottom shell 1 i which are snap-engaged 
together. A rotating plug S is located between the two 
shells 1s and 1 i, said plug also being of the type widely 
known in the sector and suitable for supplying electrical 
power to a heating device R which is steadily housed 
inside the top shell 1s. 

[0012] The bottom shell 1i is completely devoid of a 
bottom wall so as to allow insertion therein of the bottle 
F. The latter, once it has been inserted into the shell 1 i 
and has been fastened thereto, forms an integral part of 
the evaporator and also forms the support base, when 
the evaporator is not inserted into an electrical socket, 
but is placed on a surface. In order to obtain stable fas- 
tening and firm locking of the bottle F inside the shell 1 i, 
according to the invention a pair of opposite hook ele- 
ments 2 are envisaged, said hook elements being snap- 
fastened underneath a thin annular rib 3 formed on the 
neck of the bottle F when the bottle itself is pushed into 
position inside the shell 1i. 

[001 3] The hook elements 2 have a certain extension 
heightwise and terminate, on the opposite side to the 
hook-shaped end, in an end widened in the form of a 
pushbutton 2p which protrudes from the container 1 
along the line of separation between the two shells 1s 
and 1 i. The hook elements 2 are formed integrally with 
the shell 1 i to which they remain attached by thin bridge- 
pieces 4 along a central zone of the hook elements 2, 
so that the hook elements are able to pivot about said 
bridge-pieces - making use of their flexibility - between 
the engaged position, shown in Fig. 2, and a splayed 
position where the hook elements 2 free the rib 3, there- 
by allowing the bottle F to be extracted from the shell 1 i. 



In view of the impossibility of any lateral displacement 
of the bottle F, which is precisely fitted inside the bottom 
shell 1 i, extraction of the bottle may therefore take place 
only if the two pushbuttons 2p are pressed simultane- 

5 ously in the direction of the arrows P, thus ensuring a 
reliable safety system, preventing accidental extraction 
of the bottle F by young children. 
[0014] The top shell 1s, as can be clearly seen in the 
cross-section in Fig. 4, has in its top wall a central flue 

10 hole 5 from which the vapours of the active substance 
emitted by the underlying wick W of the bottle F emerge. 
The hole 5 has a diameter which is greater than that of 
the wick W so as to be able to embrace the various pos- 
sible positions which the wick W may assume, as will 

15 become clear from the description which follows. 

[0015] According to a main characteristic feature of 
the present invention, the wick W of the bottle F is 
housed and centred inside the evaporator 1 by means 
of an annular support 6 which has, projecting therefrom, 

20 several fingers 7 which come into contact with the lateral 
surface of the wick W, defining the position thereof. The 
annular support 6 is formed integrally with the bottom 
shell 1 i and is joined thereto by means of bridge-pieces 
8a and 8b of plastic material. Said bridge-pieces have 

25 a configuration such as to provide them with a shape 
elasticity sufficient to allow small displacements of the 
annular support 6 and, together therewith, of the wick 
W, in a direction perpendicular to the axis of the wick, 
during movement thereof towards or away from the 

30 heating device R. 

[0016] More particularly, the bridge-pieces 8a and 8b 
have different shapes so as to ensure that the possibility 
of displacement of the annular support 6 in the desired 
direction may be accompanied by excellent stability 

35 thereof as regards unwanted displacements in the other 
two possible directions. In particular, the bridge-piece 
8a has the shape of a loop in a horizontal plane, as can 
be seen in Figs. 5 and 6, which prevents however dis- 
placements of the support 6 in a vertical direction, while 

40 the bridge-piece 8b has the shape of a loop in a vertical 
plane, so as to prevent displacements of the support 6 
in the other direction perpendicular to the axis of the 
wick, i.e. the one parallel to the longitudinal axis of the 
heating device R. 

45 [0017] The desired displacements of the annular sup- 
port 6 may be effected by the user with the aid of a cam 
device. This device consists of a cam profile 9, in the 
form of an arc with variable radius, formed integrally with 
the annular support 6, and a cam-following cursor 10, 

50 which is formed as a single piece separate from the 
shells 1 a and 1 b and has an outer operating pushbutton 
and an inner end 10a intended to co-operate with the 
cam profile 9. Said inner end 10a has in fact a pair of 
opposite grooves, one of which is guided by a profiled 

55 arc 11 with a constant radius, formed integrally with the 
top shell 1s, while the opposite groove determines the 
position of the cam profile 9, causing the movement of 
the support 6 and therefore of the wick W away from or 
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towards the heating device R. 

[0018] The evaporator having the above described 
structure according to the present invention, is obtained 
by means of a simple moulding process involving three 
elements: namely the two shells 1s and 1i, complete 
with all the necessary detailed parts for obtaining the 
desired adjustment of the flow, as well as the cursor 1 0 
for actuating the cam device. The cost of manufacture 
of this evaporator is therefore much lower than that of 
known adjustable-flow evaporators and basically sub- 
stantially the same as that of a evaporator without flow 
adjustment, thus fully achieving a first object of the in- 
vention. 

[0019] By operating the sliding pushbutton of the cur- 
sor 10 it is therefore possible to adjust the position of 
the annular support 6, and thus of the wick W, in any 
desired position between the position closest to the 
heating device R, which is the maximum outflow posi- 
tion, and a minimum outflow position, which may obvi- 
ously be varied during design, depending on the type of 
evaporator, by simply modifying the curvature of the var- 
iable-radius cam profile 9. 

[0020] It should also be noted that operation of the 
cursor 1 0 is of the non-reversible type and therefore the 
associated pushbutton may be steadily arranged in any 
intermediate position - from which it does not move un- 
less actuated again by the operator - thus allowing the 
user to perform continuous, stable and repeatable ad- 
justment of the flow of active substance emitted, be- 
tween said minimum and maximum levels, thereby 
achieving a second object of the invention. 
[0021] Finally, the special system for fastening and 
locking the bottle is not only extremely simple and inex- 
pensive, but also very safe vis-a-vis young children. Ac- 
tivation of the locking system is in fact performed by sim- 
ply pressing the bottle F into its housing, since the an- 
nular rib 3 splays the hook elements 2, acting on their 
inclined external surface. Once fastening has been per- 
formed, release of the bottle is possible only by pressing 
simultaneously the two pushbuttons 2p in opposite di- 
rections, it being particularly difficult for said operation 
to be performed in a random manner by a child, thus 
achieving a third object of the invention. 
[0022] The present invention has been described with 
reference to a preferred embodiment, but it is clear that 
the scope of protection of the invention is not limited 
thereto but is extended to include the numerous varia- 
tions and modifications which are within the compe- 
tence of a person skilled in the art who is acquainted 
with the present invention, provided that it falls within 
the scope of the accompanying claims. For example, the 
system for adjusting the position of the wick may, without 
significant modifications, be used to adjust instead the 
position of the heating device, keeping the wick steady, 
or the position of both these elements may be adjusta- 
ble, where this is necessary or advantageous. 



Claims 

1. Electric evaporator for insecticides or perfumes in 
liquid formulation, contained in a bottle (F) provided 

5 with a wick (W), of the type in which said bottle can 

be steadily inserted into a container (1), the inside 
of said container being further provided with an el- 
ement (6,7) for housing and centring said wick and 
with a respective electric heating device (R), char- 
ge acterized in that said wick housing and centring 
element (6,7) is joined to the walls of the container 
(1 ) through elastic means (8) which allow displace- 
ments of said element (6,7) in a direction perpen- 
dicular to the axis of the wick (W) towards or away 
15 from said heating device (R) and in that a cam de- 
vice (9, 1 0, 1 1 ) which can be actuated manually out- 
side of said container is further provided for effect- 
ing said displacements of the wick housing and cen- 
tring element (6,7). 

20 

2. Electric evaporator as in Claim 1 ), wherein said wick 
housing and centring element (6,7) is formed inte- 
grally with the container and is joined to said con- 
tainer by means of several connecting bridge-piec- 

25 es (8) which have a shape elasticity and constitute 
said elastic means. 

3. Electric evaporator as in Claim 2), wherein said 
bridge-pieces (8) are two in number and are ar- 

30 ranged on opposite sides of said element, in the di- 
rection of displacement of the wick housing and 
centring element (6,7). 

4. Electric evaporator as in Claim 3), wherein at least 
35 one of said bridge-pieces (8a) has the shape of a 

loop extending in a horizontal plane. 

5. Electric evaporator as in Claim 3), wherein at least 
one of said bridge-pieces (8b) has the shape of a 

40 bop extending in a vertical plane. 

6. Electric evaporator as in any one of the preceding 
claims, wherein said cam device consists of a cam 
profile (9) in the form of an arc with a variable radius, 

45 integral with said element (6,7) for housing and cen- 
tring the wick (W), and a cam-following cursor (1 0), 
which can be actuated on the outside of the con- 
tainer (1) and the operating end (10a) of which is 
engaged on one side with said cam profile (9) and 
50 on the other side with a profiled arc (11 ) with a con- 
stant radius, integral with said container. 

7. Electric evaporator as in any one of the preceding 
claims, wherein said container is formed by two 

55 shells (1s,1 i) which are obtained by means of injec- 
tion-moulding of a suitable plastic material and are 
snap-engaged together, the top shell (1s) having on 
its top wall a venting hole (5) for the active sub- 
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stance vapours and the bottom shell (1 i) having on 
its bottom wall a large opening for insertion of said 
bottle (F). 

8. Electric evaporator as in Claim 7), wherein said bot- 5 
torn shell (1i) also comprises means for snap-fas- 
tening of said bottle (F). 

9. Electric evaporator as in Claim 8), wherein said 
snap-fastening means consist of a pair of opposite 10 
hook elements (2) having one end in the form of a 
pushbutton (2p) protruding from said container, said 
hook elements (2) being formed integrally with the 
container (1) and joined thereto, in a central posi- 
tion, by at least one flexible connecting bridge-piece 15 
(4). 
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